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THE  CLINICAL  ESTIMATION  OF  THE  PRESSURE  OF 
THE  CEREBRO-SPINAL  FLUID.* 

1^   K.  \).  liri«)i,K,  M.D. 

X...«mi.-  l'ror.'«.iirof  Mi'dirino  in  thi-  I'niKTMlly  nf  Toronto. 

I  III'  iiit'ilMMl  ,,r  liiiiiliiii'  iHiiii'iiii'i'  un-  iiiii'iMlu I  1.1  ilic  pro- 
fession in  I  MM)  bv  II.  (iiiin<-kf,  of  Kid.  Since  that  tim..  ii 
liiis  Urn  ii-.',|  ;i  niviii  (Iciil.  iin.l  i^  looked  upon,  acpordinff  to 
Fiothnmiin.  of   McHin.  ii-  oiii'  of  tlir  m.wi     valuable    <"ontribii 

''""><  '' '■  '■liiiiciil   iii'iiiniiii'iiuiriiiiii    for  tin'  ^tiidv   and   troa; 

iiicnl  of  disca.sr-  of  tlii>  nervous  svstein. 

I.liiidiar  piinetiire  i-  used  for  llie  obiaiiiin^'  of  sotnc  of  the 
eerebfo-spiiial  tinid  for  eliemieal  ami  inicrox-opi.'  examination, 
and  al.so  for  the  stndv  of  i|„.  elastic  pr.->iire  tliai  ilie  Hiiid  is 
c.wrtin^r  witliin  tlie  cranio  spinal  cavity.  It  i~  with  the  latter 
part   of  the  subject   that  we  are   licre  concerned. 

The  subarachnoid  -paces  of  the  brain  and  spina!  form  fhi> 
only  eaviiy  that  normally  always  coniain-  any  eonsiileraWc 
•  piantity  of  lini.l.  This  iJnid  is  eonstantly  exertinir  a  positivr 
pressure  iip..n  tjie  surronndiiifr  and  contained  structures,  and 
it  was  partly  with  the  objecl  of  measiirinjr  this  pressure  that 
Quincke  Hrst  adv.K-ated  hi-  method  of  himbar  pnncturo. 
Since  IMiii  he  ha-  a-aiii  and  auain  urped  that  this  prpssnro 
should  l)e  measured  a-  a  routine  method  whenever  lumbar 
puncture  is  con-i.lered  necessary,  hut  this  i>  certainly  not 
usually  done,  it  bein<r  mndi  commoner  to  find  the  pressure 
inerel-  iines-.Ml  at  bv  n..lint;-  Imw  rapidly  the  fluid  drops  from 
the  caniila:  or  it  may  spnri.      During  tiie  j.ast  winter  wo  have 

heen  >'  )inir  il  a  i; 1  ileal  in  the  Toronto  fJeneral  Tlospital  and 

find  the  result-   interesting  and  s climes  of  value. 

The  apparain-  we  use  i,  of  the  siuiple-t,  and  consists  of  a 
lonp  dass  lube  bent  at  a  liahi  aiide  near  to  .,ne  eml.  This 
ellil  is  connected  by  a  llexible  nil.JH.r  lube  with  the  caiuila,  and 
upon  the  rubber  lube  i-  placed  a  ,-iamp.  The  whole  apparatus 
IS  sterilised,  and  ibeii  tilled  with  -l.'rili-cd  noniiiil  saline  solu- 
tion, and  by  the  ii-e  of  ijie  i-lainp  ihi-  lluid  i-  allowed  to  escape 
until  there  is  about  iL'timm  siandiu!:  in  the  vertical  arm  of  the 
da.ss  tube.     The  object  of  thus  tillinsr  the  tub<^  up  to  this  mark 
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with  till'  >iiliiir  -nliiiiiiii  i-i  that  we  I'lay  csiiiiiuli'  the  prosKiire 
nf  ihc  cell  liin  -|iiiiiil  ihiiil  uiiliii\it  miicli  iif  llii^  cwiipiiij?  firtt 
I'r.iiii  till-  -|iiiiiil  ciiiial.  ii«  uuiiM  In'  tin-  I'lisf  if  it  ran  into  an 
I  iii|ii\  iiiIm'.      I  liiiM'  ii'ii  -irii  ilii-  iMiiliml  imntioncil  anywhorj 

mill    it    -nlll-'   lit    Villlir. 

Tlic  imiiIhmI  ni'  liiiiiliiir  |iiirirliiii'  iliiit  we  iiic  in  till-  iinlinory 
..nr;  till'  iiiiliirii  liiiiit;  \i|hiii  hi'^  ^iili'  willi  tlir  lii'ad  Inw,  anl 
ihr  liiM'l<  it*  iinii'li  111  111  :i~  |M.--iliIi'.  Tlir  iiiilv  ancxtliftic  thai 
\\r  liiiM'  ini|iiiiyi  (I  liii-  Ihi  II  ithyl  rliiui'iiii'.  Tlic  littli'  opcra- 
ti..ii  -iriii-  til  ;;iM'  >oiiii'  piiiii  ill  liiiii'^,  liiit  unl  In  11  jrri'nt  extent, 
nil. I  , it'll  II  III!  iimrr  iliiiii  i-  I'lin-^iil  In-  tlic  inliiiinixt^'rinK  of  a 
li\  |.i.ilrniii.'  iiijiriiiiii.  \Vr  puiicliirr  ill  till'  third  liiinliar 
>|iiicc,  ului-i'  I. Ill  i,  will  lii'jiiw  tlic  level  of  the  spinal  coril,  and 
it  -iiiii^  1  n-ii-l  III  leiicll  the  -pitiiil  eilliill  liy  keepini:  to  the 
iiiiilille  line.  A-  -null  11-  tile  tii>t  limp  iif  tliiiil  eseiipes  from 
the  eaiiiila  -Imwiii-  tliat  i!ie  -iiharaeliiiiiid  -piiee  has  l>oen 
n  ii'lieil,  the  nililii  r  iiiIm-  i«  pa— ed  over  the  end  of  the  eannla. 
and  the  ri  II  liiu -piiKii  lliiid  pn—iire  is  ipiiekly  renistered.  It 
i-^  iimri   eniiM  nil  111  n..i  t.i  u-e  aiiv  scale  iii>on  the  vertical  tube, 

lull  iiienlv  1 ,iik  I  he  levi  I-  iif  the  tliiid  with  a  iilass  marking; 

[i.'iieil.  and  al'lerwiinl-  I a-iire  the  heiirht  at  mie's  leisure. 

In  II  iininiai  iiidi\idiial  the  Iliiid  pressure  is  almut  100  mm. 
iif  waiiT,  lull  aiiMliiii;:  ImIuiiu  10  and  l.")0  is.  accnrdinp  to 
(^nineke.  within   the  limits  (,('  health. 

There  are  three   Ihu'timtinns  of  a  normal  character  noticed 

ill   till Iiiiiiii  i.f  lliiid:    (a)   One  synchmiinus  with  the  heart 

heal,  (h)  one  -\  iii'lir.iiirnis  with  the  respiralioii,  the  jiressiir' 
failiiii;  with  iii-piiaiioii  and  rising-  with  expiration,  (c)  a 
-lower  Miriaiinii  of  a  si.iiiiuhal  rh.vlliiiiical  character  occnrrin;; 
alKiiil  e\erv  nil  in  tliirlv  xcmid-,  and  eaiisinj:  a  variation  in 
the  hei-ht  iif  the  i-nliiiiiti  <<(  frniii  10  to  :>0  mill.  The  exact 
nattire  ..f  thi-  tliieiiiaiii'ii  is  imt  clear.  Further,  any  straininsi 
or  excitement  ai  oTice  sends  the  pressure  np.  and  Nawratski 
and  Ariidi  t'liiiml  the  eulunm  to  rise  to  >»00  mm.  diirinp  an  epi- 
l,.|iiji.  lit  in  a  ea-r  where  ii  had  previ<iii.| y  U'cn  normal.  Tf 
the  paiienr-  head  lie  pa^-ively  raised,  and  much  more  so  if  l.e 
he  rai-id  III  a  -iiliiii;  p..-iiire.  the  pressure  will  rise  very  much. 
This  ri-e  i-  I.f  emir-e  ..f  liydrnslalie  nature.  Theoretically  the 
liitTereiice  here  -Innild  lie  ahmit  DOO  nuns.,  that  iKdnc  al>out  the 
iiverai^e  heiu'lit  III  the  top  nf  the  cranial  ahove  th-.'  point  of 
jiiniliar  piiiiciiire,  Imi.  owiiii;  to  the  fact  that  the  sknll  is  a 
cI.-kI  and  ri-id  cavity,  this  ani.iiiiil  of  chanjre  does  not  occur. 
Kroniir  found  that  alimit   10  percent,  of  the  total  hciirht  regis- 
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fcrod,  Hiiil  \vf  t'ouiul  that  it  varird  U'twwn  154  and  334,  tad 
the  avi-rajfc  (in  '.'  ca-ifs)  wan  :.''>'>. 7,  wliich  i»  42. S  pfr  cvnt.  of 
thr  avi-ra^ri'  •'•>•)  mins.. 

Tln'  tlni'tiintiiiiH  in  flic  iirosnri'  diii'  in  fhr  I'l  'pirotion  and 
(iiiUr  arr.   aci'nrdinn  to   HrnnrlM.'r>;,    "inly  frniixmilli'd  fo    the 
Inwfr  dcii'-al  n|ia<'f,  and  lu'ni'c  when  flirv  an-  utweiit  thin  uWnrc 
is  a  viiliia)>li>  ilistiiigiiishin^  (mint  hctwiTti  myelitis  and  coin 
|ir<'s>ii,ii  iiiyi'litis. 

Witjioiii  (Toinn  info  ihr  vi-ry  coniplicatfd  quo^ti(ln  of  what 
kcfps  ii|i  llic  niirmal  |ii'cssiirc  nf  the  con'bro-spinal  fluid,  one 
may  say  iliat  it  d('|M'nds  upon  the  relation  U'twcen  soorotion 
and  alworptiipn.  and  also  upon  the  nninimt  of  solid  contents. 
For  example  if  a  large  eerehral  abscess  rapi<lly  form,  this 
would  tend  to  increase  the  total  pn'ssnre  within  the  cranio 
spinal  cavity.  Compensation  will  Ik-  attempted  here  by  eithi  r 
increased  a|psor|)tioii  or  decreased  secretion  or  both,  but  sticli 
coiripensntion  is  often  insutticient,  and  wo  have  a  patholopieallv 
raised  pressure  within  tl     cavity  of  the  skull  and  spine. 

Th imiriunication        ween  the  subarachnoid  spaces  in  the 

skull  and  the  spine  is  normally  .so  free  that  any  increased 
pressure  is  siMPU  eipuilly  distributed,  and  can  hence  l>c  meas- 
ure.l  in  the  lumbar  rejrion.  If.  however,  as  sometimes  hap- 
pens, the  communication  lietween  the  two  cavities  is  mechani- 
imIIv  interfered  with  there  may  exist  witliin  the  cranium  a 
lii«h  (iressure  while  within  the  spinal  cavity  this  may  be  low. 
iiiiil  in  such  a  cas*-  lumbar  measureraen'*  iire  of  no  avail.  Tf. 
however  the  fontanelles  Ik'  ojx'n  and  are  biii«in>r,  -howinp  an 
increased  intra-cranial  pressure,  and  m'  'ii  pre  ^-e  in  the 
lumbar  region  be  low.  llien  we  could  art  i.    thfl*  i.  must  lie 

some  mcfdianical  obstruction  alviut  the  toranu n  tgnnm  due 
perhaps  to  meninpeni  thickening  or  some  ..tb  structural 
cause. 

I'nder  pathological  conditions  the   pressure  "rebr' 

spinal   fluid   frequently  rises.        These  conditi  'vav-. 

according  to  Quincke,  within  the  eraniiiiii.  a-  •■       'hat 

the    chief    secretion    and    chief  absorjition    Ihh  ;ice. 

The  conditions  which  may  give  rise  to  increa^iil  ,  u.    mav 

como  under  the  three  headings  of  (a)  proiiferatioi  {  tissue 
which  decrea.ses  space,  such  as  tumors,  etc.  (h)  n  leu'  .ir 
serou.s   exudates   either    within   or    without     the    '■  i  r ' 

effusions  of  blmid  either  into  the  brain  or  betw*«-»i  ,  ■wm- 
branes. 

Frequently  in  diseased  conditions  the  |)ressure  ri^«4.  "' 


.'>no  \n  Wig\\,  7<M»  .xirinH'ly  hiRh,  l>ut  1,000  ha»  Wn  rccoHH. 
.\n  rUcwhcr.'  in  llip  UiHy,  h  rupifl  ri»«>  will  produc«»  ior<" 
a«Mitr  ■.viiipi'-iii-  iliHii  II  irrHiliial  Hcoiimiiliition  of  a  much  jtreatrr 
I'xf.i.i.  Thr  tnrviiii»  -iiin'lur«'«  art'  iil'lf  K>  aofonimixlat.' 
fhciii— lvi"<  to  HI)  iiiiTiH-nl  iirisMiirr  if  only  ghen  liinr. 

I'liirf  i«  ii|i|.iiiiiilly  no  iflatiou  lM'twf«'ii  tin-  |m'HHur«'  of  tlir 
.•irclno  .|.ihiil  lliiiil  iih'l  ill.-  hl<Mi.l  pn'^xiiri'.  In  ono  "f  onr 
I'HM--'.  ont'  of  firclirnl  iilirt—.  following  niiilillr  car  fliMcasc,  fli»- 
icnliro  -tjiinHl  tliiifl  |>n  ■«'>nri'  wax  2:10,  ami  yt-t  thr  sytttolir 
hliMMl  |.rc^Miri'  wHi.  only  '.'O  nnn.  of  incrr.iry.  On  th«"  other 
liaiul  till'  IiI.kmI  itriMiiri'  may  I*'  high,  an.l  yit  the  ct-rfhro 
i|iiniil  tliiiil  |ir< '—lire  not  rained  as  in  a  ••aw  n-ccntly  olitwrvoil 
in  uhicli  til.  re  w.  ic  iKrio.lical  attacks  «(  •■••rcbral  .■oMiim'snion 
iii-c..ni|(iinyiii;.'  ii  .•.•ri-l«riil  tiiinor  not  of  the  haw.      During  on.' 

..f  thi'-f  iittiickH  tl I  icl»rf>-s|,inal  Hiii.l  <lr..|i|M'(l  nillur  sh  wly 

from  ihc  ciimilii.  -liowinjj  that  thi-..'  whs  (ir.ihahly  n.>  iiiark.-.i 
incri'H-.'  in  the  |pn"ssnro  .>f  tlif  tinid,  iiml  yet  th.'  syst.ili.- 
|ir«'s-nri'  was  well  over  •-'<«•  mm.  This  case  wan  ..Iwicrvi-d  lir 
fori'  «.'  liiiil  Upin  lo  iiclHiilly  m.'asnrr  the  pressure,  whi.-ti 
ilcpriv.-   till'  iil»crviition  of  inii.-h  of  its  vnluf. 

Wli.ri  ill  viiriiiiis  .li-.'iiMil  fonilitions.  .■■.iM'cially  in  incnin- 
■riti^,  wlitii  il  i-  c'onsi.l.  r.'.l  iidvisiilil.'  I.i  draw  off  s.iiik'  of  fh.' 
i't>rflir(.-piiiiil  tliiid  tiic  iK'tiiii!  iiiciisiiri'mont  of  thi'  prossiiro  i> 
of  irn-iii   iiiiportiini'O. 

Till'  ilraimiiri'  "•im  ili<-n  Iw  "1 ^''i  ''"'  fr''"*^  t'aiijr"'.  ""'1  we 

.iin  ii.'i'iirutily  kiiMW  when  ilif  pi-.'s-iirc  has  fallen  to  norni;i' 
iin.l  liiiic-c  ilir  druinin.'.'  should  .-.•asc.  Suppose,  f.ir  <'xample. 
that  the  pii«Mir.'  U'  fonn.l  to  !«•  .">(>0  iniii.  we  .•.ml.l  aU.)W  the 
Hni.l  to  exiip.'  until  th.-  pr.ssnre  fell  to  l.'O.  and  then  stop. 
To  rediiee  il  to  l..low  ill.'  iioriiial  sudli'nly  wonl.l  pr.thaWy 
in.'iiv  till'  ri-k  "f  prodiieiiif:  li.iiiorrhap'  into  the  eentral 
iiei»i>ii-  ~\,t.'iii  from  liie  ri'iiioval  of  th.'  siipii.irt  t.i  the  siirfac' 
of  the  l.riiiii  iiiid  s|iinal  .'ord. 

OecM-ioiiully  il  is  fouinl  that  the  pres-iire  falls  very  rapidly 
when  only  a  viry  small  .plant ity  of  the  eerehm-spiiial  flr.i.l 
has  I,  ft  Ih,'  -piiial  eiinal.  <itiincke  explains  this  hy  sayinii 
ilijii  ,1  iiion-  m-  !.•>-  eoiiipleti'  olistnu-tion  ahiiit  the  foramen 
iiiiijiiiiim.  line  lo  ill.'  iiliii.iniinl  hrain  l).'in>r  fon-eil  .l.iwn  as  th.' 
pri'~-iii'('  ill  ihe  ~piiiiil  i-anal  is  removed,  has  taken  place.  It 
i^  very  iir;;.iii  in  -in-li  a  cas.'  I.i  at  .mce  stop  the  ilrainage.  In 
oil.'  of  oiir  cases  something  of  this  sort  happened,  lie  was  a 
iiiiiii.  iiiii'd  10.  who  wiis  ailmitl.'d  nnonscions.  an.l  apparently 
iii'i'iiii.'.     The  iiriiii'  n.iitiiin.'il  itthmnin.  and  many  casts.     Th- 


Ifiicm-.vli-  mmib»'re.i  r.t,^0(».  Il<  liu'l  Ir.-iiiilil  liln.  uiul 
Habiimki'x  -if^  wun  prt-mnt.  Thf  .iitliiotiiinal  tluij  prt-s 
Hiiri-  WHS  oiilv  '.4  mm.,  but  tliKtuuif.l  fniK  wiili  rt"<|>iratioii 
uiid  iIk-  lifitrl  U'Ul,  anil  vva^  iii>.ilv  raiM-d  l.v  tuisiriK  tbi" 
lit-aJ,  all  tlli^  |>rc>vilij<  ibat  the  (.•oiiiimiiiii-ulii.li  iHtwceii  tho 
craniuiii  aiul  dpinal  cavity  was  in-t .  A  U-w  .ImpM  ,>(  the  fluid 
wtrr  alli>wi'<l  to  i'!wap«',  ami  tb-  |>rfHsurc  tiuirkl.v  fell  to 
to  mm.,  and  ■staved  iIhtc  Post  mi>rtiiii  •xaminutioii  in  thi-" 
la-**'  cbowcd  ihrombosil  of  the  latiral  "iniiw*. 

The  only  complication  that  we  have  had  aflfi-  lumbar  pum- 
turi'  han  iH'fii  roii-idfrablc  hoadarln-.  .it't<ti  liiHtintf  tor  a  da> 
or  two.  On  ihf  other  band  it  ina.v  not  lie  iimi-'  to  luention 
that  in  functional  nervous  .'ases  the  |.sv.,h..lh<'ni|>euiic  effwi 
lias  been  marked. 

In  this  preliminary  couimunicatiou  one  would  dose  ii.v 
ur^iiiK  that  in  every  eaHe  when-  hiiMlmr  puncture  i-  coiisid 
ered  advisable  for  diu>rno-,lic  purpose^  the  pressure  of  the 
Huid  should  Ix-  measured.  Kurtlier,  it  s.i'ins  uiosi  luresaarv 
that  where  the  prensure  is  hiph  and  ihe  fluid  is  U-iiiL'  drained 
off  to  ^ive  relief,  this  withilrawinu  should  Im'  done  ria  the 
ineaHurinp  tube  in  order  that  we  niiiv  the  lieiiir  kui.w  whai 
wp  are  doin^.  and  when  to  slop. 


II 


